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ABSTRACT 

PURPOSE: To improve charging and discharging cycle characteristic by making LiNiO(sub 2) powder, 
which is a main component of a positive active material, contain one element selected from a prescribed 
metal group on at least the surface and coating the surface of the powder with the element layer with 
higher concentration. 

CONSTITUTION: A negative electrode contains a compound which can absorb and desorb lithium ion 
and a positive electrode contains a positive active material consisting of mainly LiNiO(sub 2). The 
LiNiO(sub 2) powder bears at least one element selected from groups of alkali metals except Li, alkaline 
earth metals, transition metals except Ni, group III, IV, V elements, and chalcogen elements on at least 
the surface. The surface of the LiNiO(sub 2) is coated with a layer with higher concentration than that of 
the inner side. An insulating body 2 is put in the bottom part of a bottom-having container 1, an 
electrode unit 3 produced by laminating a negative electrode 4, a separator 5, and a negative electrode 6 
in this order and is so stored in the container 1 as to position the negative electrode 6 outside of the 
stripe pattern. By using the LiNiO(sub 2), the stability of the crystal structure can be improved and ion 
exchange reaction can be suppressed. 
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f-'i'A (L i 3 PO4 ) t^L i : N i : P<D^/Uit7b^ 
1:1:0. 0 5JC/j^5 J:9lcSfi^L. H^JClT-f-^^JC 



^-g-LTtSv mm^m^. 100-20 ot:ofiaF-ei 

i!&*ft^l 0 pim<DV ^'^^IDL i N i O2 tJ^^^r-^^L 

ito L i N i O2 ^&*^®lc:^ov^r V i^ms, 

0. 1-0. s nm(Dmm&m7bmfiSL^tix\^^^:^tf)'^ 

mm^tifzo ^e>i::. ^e^nytL i N i O2 *&^(Oa$ft 
S^F. c$ft:^$ioJ;i/it^MlS^TiB^3lc:^i-o 

[0 0 5 0 1 ^§e>tu)bii5saJiT«ffidSBh>n3tL i n 

i 02 m^^iEmm^wt \.xm\^^fz^^. nm^i 1 1 
mmxm^i& Lfc[§] 1 \c7jk'r?]W)^^7i^mm:=^»immim 

^iLX^o 

[0 0 5 1 1 (mmMe) 7i<,mt=^y^/^^ [N i 

(OH) 2 3 ^7KK^b!J^!>A (Li OH) t^mD'f' 
(L i 2 SO4 • H2 O) t^L i : N i : S<0^ 
/l-itT&Sl : 1 : O. 0 5lC/.^5^J: pldga-a-b, ?L!&^lc:r 

+5^tcj^'a^Ufem> ^^^ifct|3, 4 5 O'-s 0 ot:<^ia 

stt^if^m^m^s 7 0 ot:(o?fiA-r5B#rai^to3giS:tT 
<to^*^*a:^i 0 nm(DmnmMh i n i 02 b^^^ 

^b^Co -^rO^mx L i N i O2 *&^^®t-*5V>-C«Klt 
jiSS;&^^®;6^bo. 5 MmJex±cOF^$Cic:ltiKUTii5i\ 

ibd^^^^Hfcip n^titzL i N i O2 Wm(0 

[0 0 5 2] nfbtitiMm§tmx^mibmi:>^itL i N 

i O2 i^M^iEmm^mt i^xm^^-^tzi^^s ^mm 1 1 
m^xmm i.tzm 1 ^CTr^-tmWim^ykmmr.^mm^m 

[0 0 5 3] (||JS^?IJ7) L i N i O2 S)5|c<i:5^1?-^>' 
[Mn (NO3 ) 2 ] ^^Mn : N i CO-^e/W-it^^S 

1 : 2o\zfj:^x^\cm^i.. m.mkcx'i'i^izm^Lit 

2 5 0-4 0 ot:co?a^-ei(^r^f^«!; 

9 Lfcc •?:COttm^ 10m mCO L i N i O 

2 B^^^^^:^^^X'^iy:^>^&:dm^t^hO, 5 m m 
6JL±<DF^lSJ^CitKUTii5V^, Ji:$ 0. 1—0. 5 m 

4f btufcL i N i O2 »mcOa««$. ctb^^^^XI 

[0 0 5 41 ^hthtzMmmmxmmiimiotitzL \ n 

i 02 B^^iEmmmnt Lxfflv^fci^^^^. ^mm 1 1 

[0 0 5 5] (mmms) ?i^mt^iy^^y^^ cn i 

(OH) 2 ] chTkg^'fb'J^^^i^ (L i OH) t'Amt=i 
yVi^ h [C o (OH) 2 ] t^l^ i : N i : C oO^yW 
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i*«FL. 8 0 0—9 0 ot:<om*-r5^Ki3tt*Q;3lSrffo 

^^^n^ MmC03/'</W' hl^PL i N i O2 

m&Lito ^(omm. l i n i 02 ^&*^®^c*3v^T3 

[0 0 5 61 ^^^^t^itiHiWkAmxmm^mt>f\.ftT^ i n 

1 O2 n^^jEmf^i^wt Lxm\^^ti&.^. ^mm 1 1 

[0 0 5 71 i^mm 9 ) TKffi^^t:^ ^>'V»^ [N i 

(OH) 2 ] t:^mtv^^j^ (L i OH) tyi<^mm 

[F e (OH) 3 ] t SrL i : N i : F e (D^yWit:iS 
1:1:0. 0 5lC/^2» Jl^ldga-^b. ^L^ldT+^tr 

Lfcm. Si^^ifeff'. 5 0 ox:<ou&x 1 ^P^«i# 
7 0 ot^omfS-cs^^Sft^as^iToTtp c<7><t9 

0 /i mOD^^JbPL i N i O2 1^^^^^l.fc^ tt^tu^c 

L i N i O2 ^&^^®(C^oV^X^^gSJ65^Di^>^ 
0. 5 Mmj!^±(^F^$|5jCit«bTii5V\ ii:$0. 1 — 

0. 5 ^m(Dmm&mf>^j^f^^thx\i^^^tibmm^^ti 

tio *fc. tfllEL i N i O2 !|!5^5l^(7:)^ffi*^f?l^^;^r^lC 

02 «^5f?c75a^:^$. c J;TJ^it^®^SrTIB^ 

3 IC^-?-^ 

[0 0 5 81 nhthti'm^^mxmm^mi:>ixfcL \ n 

1 02 m^^JEmm^nt ur^i/^fceii^. ^: 

[0 0 5 91 mmmi o 7i<.m<t=^y^^y-'BM [n i 
(OH) 2 ] ty^mitv^^j^ (L i OH) tTi^mitm 

» [2 n (OH) 2 ] i : N i : Zn<D^/Uftlb^ 

1:1:0. 0 5tC/^6 ct ptdSa-g^U. %m^X-^^\^ 

m^vfz^^. ji^^^m^. 1 0 o-'2 0 o'Cto^aa^-ei 
\^m^m 7 0 0 "ciomm-v 5 NfK«i^s$r^f o yto 

%*£r^ 1 0 11 m<DW^mm L i N i O2 StI^^-^* b 

fzo 't<D'^^. L i N i O2 i^^mmc:i6\.^xi^^i^m^ 
t)mm'/>^ho. 5 n m!^±<D^m^^^i^xm\^\ 

0. 1-0. 5MniOS«a^S;d5Jg^$HTVNSr 



m&^tlit, $ #^^XfcL i N i O2 5fi&7tc<DaWl 

[ 0 0 6 0 1 hrLrcWiWkJ^mxmmi>mt>tiit l i n 

i O2 «&^4riE«^<^«^ UTffiVNyhl^^, ^«gM 1 t 

[006 11 (llliS«?iJ 1 1 ) Jkmt^ y^/i^BM [N i 
(OH) 2 ] (bTK^jby^^^^A (L i OH) tmm:^^) 

^^A[Ga2 (S04)3]t^Li:Ni:Ga (D^ 
: 1 : 0. 0 5lC/iJS<i:5JCia-^b. %m^X 

-i-^\cm-^\^fc^, mm^m^. 5o o-5 5oiccoa 
&xim^^n\.s 7 oox:<DWi&x5^m^^m^n 

X^W-i^i&mi 0 iimCD:^^) !>i^1^PL i N i O2 

OaiJ^tbfco ^ErOfe^, L i N I O2 *&5|c*ffi»CjoV>r 
y !>A^Sa/^>5^ffi^^^o. 5 ^ vnVM.(D);hmc^^\^ 
Tii5V\ iS^O. 1-0. 5 MmCOii5^gS^;iS?^^$4x 

[006 21 #?>t^fc]i5iS*B"e^fl5;55g^:,tbfcL i N 

i 02 m^^^mm^^wt l.xm\^^fz.^^^. m^m 1 1 

[0 0 6 31 (^ife^^Ji 2) 7kg?>fk:^5/'y/v*&5fe [n i 
(OH) 2 ] t7^^mt')^^J>^ (L i OH) 
^^J>. (L i2 B4 O7 ) i::7K^<k:T/^^::^^^i^ [A 1 
(OH) 3 ] cb^L i OH : N i (OH) ^ : L i 2 B 
4 O7 : A 1 (OH) 3 <O^J\^^f>^ \ : 1 : 0. 0 2: 
0. 0 3lc:/i:6 Jcptwga-g-Ls ?L»tc:r+:»tc:^S^bfc 
3 0 0-4 8 O^OMltX-1 i^r^i^i^ 

U 7 0 0'Cc?:>?aSX*5^^|?a«!!^^eToyto w<7>J:9 
/irSPSO*P«lJK«^@® r t ic: J; 0 ^FJs&Jf^^ 1 

0 M m(D7}>^^ • r/l'^:=:.^>A^ijPL i N i O2 l&^$r 

MJ^uyb. ^<^5S:^. L i N i O2 ^&7^^®lc:fev^TJf; 
^^mm.^^Ur/i^^::^tPMKWtSit^^mt^hO, 5 Mm 

^^Jl±co^^${slcw:®^UT^i5v^, 0. i~o. s/imco 
I5L i N i 02 mM(Dmmt^hm^i3^\:i'K^m\7m 

it^$ri^yj^b/t^r^. jgl2(7:)#'t4;i|DlC7j^'rj:9(c:^ 

■;e)^ofc. ^ btC. ^t^^^fcL i N i O2 »>l^^att:^ 
cW*^:fcJ:i/it^®^$:Tia^3tc:.T^-ro 
[00 64] #t)*x?tii5Sfi®-e^®;i5«^tty5:L i N 

1 02 m^^i£m^^m.t x^xm^-^tz^j.^. nrnm^ t 
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(0 0 6 5] (mmmi 3) 7mit=^y^;\^m'^ [n i 
(OH) 2 ] ty^mt')^^j>^{h\oH) timitr 

/\.^=^f;j^ [A 1 (OH) 3] t7Kmi\:.^^<JVh [Co 
(OH) 2 ] ^^L i OH : N i (OH) 2 : A I (O 
H) 3 : C o (OH) 2 <75^/utt;6S 1:1:0. 02: 

0. 0 z\cti^xo\c^i'^\^. %mcx+^\z.m^\^fz, 
mmfs.m,^^ 3oo*co?ast^ifl#Mi^»u 70 

r/W^^!>A • 3>'<yU'h^qL i N i O2 3|S&*j£:'&J5feL 
/Co t<D^^^ L i N i O2 ^&^^®^c:JoV^rr/^^:=: 

s^i)s^|^^$ttTv^^r^^5?fefs$tt/co *b<c, 

^^yi:L i N i O2 «&^<7)alA:S*. c «S * i3 J: U^it^ 

[0 0 6 6] nhtitiMm&mxmmt>mt>tit:LL i n 
i 02 n^^TEmm^Kt umv^^iu^, nitewi t 

[0 0 6 7] mmmi4) TRssYb^y^jr/na^ [n i 

(OH) 2 ] t7f^m<tV^^J^ (L i OH) i:;^®?{t:r 

/W:^;=:r:^.A [A 1 (O H) 3 ] <i: TKSefb^ [ F e (O 
H)3]tSrLi:Ni:Al:Fe CO^/UJt;65 1 : 

1:0. 0 5tc/^;5 ct ptcga-a-L. ?L^tcr+5^icfi-a^ 
ufc^. ®?^^di£«=f. 1 0 O'-a 0 oto^aifc-ri^ra 

mi 0 M mOr/V-^^^^i^ • ^?35;tlDL i N i Og 

PJ^L/Co -?:<7:>^^. L i N i O2t0^^®^C:}oV^TT 
>rV^^»>A^^4oJ:T^^SS;dS^ffi?!i^e>0. S/xrai^Ji 
OF^ffl5(Ctt:«bTii5V>. i?$0. 1—0. 5sim<DmSk 

mm^mf&^tix\.-^-ttm^^tifzo ^e>tc, 

i^fcL i N i O2 a tt:^^, c«:S$*5j:U?tt^ 

[0 0 6 8] mbtifcM^Amxmmt'^mt^titcL i n 

i O2 "B^^JEmf^^Wt UT^UN/ci^ii$1>> HJS^Ji t 

[0 0 6 9] mmmi 5) 7i^m^t=^^y^y\^^^ [n i 

(OH) 2 ] .b7K@?>fl:!;^!>A (L i OH . H2 O) t 

7KmitTj\^^=^^j^ [A 1 (OH) 3 ] tmm^>:^'^ 

[Mn (NO3 ) 2] t^L i : N i : A 1 : Mn(D^ 
JUlt^^ 1:1:0. 02:0. 03 IC/^^ J: 9 tCgB^ 

?L»tc:T:-f5^(cj!S'a'U/c«; KSflisfs*. 3 0 0t: 

(Dm&xim^mi^^i^. 4 0 o-'S 0 o"co?i.ar-r ip# 

r^i*:^U> ^ btC? 0 Ot:(OMST5B#K^^miSr?To 



i N i O2 la^^-a-^U/co ^tP>n/c^;«i^iSr^-i^:n 
m^^)t?£lc:J:»9Sy^L/co L i N i O2 

0. 1-0. b nm(Dmm&mibmf&^tix\^^h:i tt*>^ 

»l8*nfeo $61-. »?5tL^L i N i O2 «&^(Oa« 
:g$. c#:^$^5i:t>*it^®a^TIB^3fC7j^'ro 
[0 0 7 01 #e>tv/ci^?SSM-C^Di;65S^DtvfcL i N 
i O2 m^i:lEmm«iSt LT^l^/c«^. HftW 1 i: 

;^^5iT/co 

1 0 0 7 1 1 (HlfeffiJ 1 6 ) yi^mit^y^JV-I^M [N i 

(OH) 2 ] t7K^{by^!>i>. .(L i OH • H2 O) t 
yicmt^^yVi^h [Co (OH) 2 ] ^TKgJibSc [F e 

(OH) 3]^^Li:Ni:Co: F e tO^/Ht;^^ 
1:1:0. 0 2:0. 0 3 iC/j! S i: 9 ICgS^ %^ 
iC-C+5>lC?S^byt^. g?SfCa£ff. 5 0 O'CiOig.ft-C 
l^P^»i*b. 7 0 0*t;>-9 0 O'CiJDmS-CS^P^fKlAQf 

::Lt\CX^W-^U^l O nm<Dm • =i/<yl^h^DL i N 
i O2 I^^^^^Vtio ¥^htlit^^m^:t-i^:^m^ 

^^W:\:ix^wm\^-ft. ^(of^3^. L i N i O2 n^m. 

m(Dm^&mt>*^mj^^rix\^^^zttmm^^titi. 
^xfitmmm^Tm^ 3 ic.T^-t-. 

[0 0 7 21 mhthtct^mmmX^^:^^mi^t\^tcL iN 
i O2 *&5tc^iE«^i^Ki: UTIBl^/ci^^. i <i: 

[0 0 7 31 immmu) h in iO:, mM:^tmm 

^^'iS^ [Mn (NO3 ) 2 ] <t7K^{b='^<^V'h [Co 
(OH) 2 ] <5:^Mn : C o : N i CO^yVit565 0 . 5 : 
0. 5 : 2 Oj;int^>,t ptCga^Us ?L»tCT-f-5>|CtS-^ 

u/cm> 2 5 0-5 o ot:<??M^"ei 

^*i#L. 7 0 0~9 0 Ot^c^^a^-CS^KSJiAQjS^Srffo 
/Co ^tbtv/c^^^$r:t— >?3.m^5>^^l-J: !?i'J:^L 
/Co ^(O^^^, \ 0 A£ m£?5L i N i O2 *&5fc^ 

ffi»c*5 V >T*^ J: 0^=3 ✓'^/p h «a[;)S^Si /I* b 

0. 5Mm^Jbf^P^aJlC:itti5UTii5V>. /¥$0. 1- 
0. 5 /ImO^^SlgJi;^>SJ|^^$nxv^^r 
/Co $6tC. ^^e>tb:fcL i N i O2 !l»*<OalM:g$. c 

(0 0 7 41 ^#^b*^/cil5^SJiT^^5J^^^^:btvihL i N 

i 02 m-^^-^mm^m^h ut^vn^jsa^. siss^j 1 1 
[0 0 7 51 mmmx s) a^mc^^v^^^-i^n [n i 
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(OH) 2 ] t7i<.mtV^^M. (L i OH • Hg O) t 

y^mtT^i^%=^^j>^ [A 1 (OH) 3 ] tmm'^'^:^> 

[Mn (NO3 ) 2] t^L i : N i : C o : A 1 : M 
n(D^Jiy\ti)^ 1:1:0. 02:0. 0 2\ZfJ:^Xo\Z 

gd-a-L. %m^x-\-^\cm^Lit'^^ stm^m^. so 

A . i N i O2 ^^^"^f^l^fCo ^hti 

L i N i O2 )(©5^^®lc:ioV>Tr/u^^^j^AS§[:jo 
J:tK'^:/:^>'iftS2!i5^®d^bo. S u mj^±<o^Wcit 
mL.XM^\m^O. 1—0. 5 M mOiiI«jS®36S?^^ 

[0 0 7 6] ^i^^titc-mwkmmx^mmt^titLh i n 
i 02 tdm^jEmm(^«t u-cMv^yt^u^1^. mmmi t 

[0 0 7 7] {mmmi9. 20) i^2fe^j2. stmm 

icL^x^f^LtzL i N i O2 '^^^^ti'eth^^^. m 
^a-re^^^f^SJcgbfc. rtbb^^^L i n i Og ^^^lE 



m 1 2a<73Rfflj^^7K»««i:»c«?i!i«rffl^5l:T 

10 0 7 8 1 (Itft^j 1 ) 7kWtit=- y ^Ji^m [N i 
(OH) 2 ] tyi^mtV'^^M. (L i OH) t$rL i : 
N i cO^yHt;^^ 1 : l{r/j^5J:9(-gB^L, ?L^lcr+ 

^Uyt. "tcom^s L i N i O2 m^Bf^^tiX\^^^Z 
ti>mm^tiito ^ ^l-. nhtifzl. i N i O2 BM(0 

10 0 7 9] #bafcL i N i O2 m^^lEmm^nt 

u-c^v^/cisx^. ^jfewi ^Pi«-c«J>£bfclg|uc7J^-r 
(it«0iJ 2 ) itfe^J 1 t LT-^^ bfc L i N i O 

2 ^^KxeTb^Mmikmi'tc, rot i n 

i Og i»^^iEmmm«t LT^l^fcu^^^, nis^sji t 
i^^'T'fiiSLytlS 1 tc^i-Ria?^#^7k»jj«z:?sfe«:?i!iS:jSfl 
^^LXtzo 

[0 0 8 0] ^htvitmmmi'^i 8:fc<tt/iti5j^ji o 

4 O 0mA-X?tTofc^, 1 V<0^mEE*r 

t5^^W3^^m\ 3. O V*T4 0 OmAOmiSfET-fem 

-f-^^-c^iiu. 3. ov^x4 0 omA<omnxtkm 

[0 0 8 1] 
[^3] 
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a W S e 
inm) 


c iB ^ 9 
(n m) 


it £ @ 81 






n o o o 
U. Zoo 


1. 4 17 


0. 8 62 


.1000 




n o o n 


1. 4 2 3 


0. 6 74 


10 00 




r\ o O O 


1. 4 18 


0. 7 3 2 


10 00 




ri o ft 
U. ^ ^ U 


1. 4 2 1 


0. 7 88 


850 




n o o T 


1. 4 2 2 


1. 012 


800 




f\ o o c 


1. 419 


1. 2 04 


8 50 




n o o o 
U. z o 


1. 4 2 0 


0. 6 6 5 


9 50 




r» o o £. 
U. ^ o O 


1. 4 2 2 


0, 637 


10 0 0 




0. 28 9 


1, 420 


0. 678 


900 




0. 2 8 9 


1. 417 


0. 728 


900 




0, 2 9 0 


1. 4 1 6 


0. 931 


850 




0. 29 1 


1. 418 


0. 629 


950 




0. 2 8 7 


1 . 4 21 


1. 004 


1000 




0. 290 


1. 41 9 


0. 862 


950 




0. 289 


1. 420 


0. 7 54 


850 




0. 289 


1. 423 


0. 9 53 


900 




0. 291 


1. 422 


0. 813 


900 




0. 2 90 


1. 421 


0. 83 2 


850 




0. 288 


1. 41 9 


0, 617 


500 



[0 0 8 2] X. mmmi --3. 19. 2 o^^uti:^ 

mi. 2c7)#^7fc^jS«-^J:m?l!llc:ol^T. 3^18^ 4. iv 

*-C^mM4 0 0mA-X?tTo7t^. ^ b tc:'4 . I V <D^ 
laST h — iS^/l^a^P^trlV 3. 0 Vl^t*4 0 OmACO 
maTSkm'r^^-CjfJSliU. 3. 0 V^-C4 0 OmAO 

[0 0 8 3] m4i)^P:>mht^y^J:Xt>\c, :^^m<D^7k1^ 

^iEmmms:t i^xm^^itm^tmmm 19. 2 oco<t 

pici^iE^L i N i 02 Bm^'^ti'eti^^^. mm,x 
6 mwcm i^iti^cD^iEm^mnt i.xm\^^itm^x 

[0 0 8 41 rntc:^ lt«JCnj \ (O^^im^zL^m^ 



<. $e»lc:tt:fe{nji-t?-g^^LfcL i N i O2 ^^^^m, 

[0 0 8 5] 

[i^M<?^ffi^/«^e^p^] 

[^ 2 1 ;^ ^mmamt l i n i id^co^'i-^mt 
ims] mMmi, 3. 9. 12. isx^^^titzL 

[m4]mMmi--3s 19. 2o^^jj^^mi . 2 
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imi] 



m2] 




20 h 
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